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June 23, 2022 
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Illumine Industries 
39111 Paseo Padre Parkway Suite 313 
Fremont, CA 94538 
 
 

 
Re: Engineering Services 

Ramirez Residence 
38 Kirby Smith Circle, Spring Lake NC 
10.800 kW System 

 
 
To Whom It May Concern:  

 
 

We have received information regarding solar panel installation on the roof of the above referenced 
structure. Our evaluation of the structure is to verify the existing capacity of the roof system and its ability 
to support the additional loads imposed by the proposed solar system. 
 
A. Site Assessment Information 
 

1. Site visit documentation identifying attic information including size and spacing of framing 
for the existing roof structure. 

2. Design drawings of the proposed system including a site plan, roof plan and connection 
details for the solar panels.  This information will be utilized for approval and construction 
of the proposed system.  

 
B. Description of Structure: 

 
Roof Framing: Assumed prefabricated wood trusses at 24” on center. All truss members 

are constructed of 2x4 dimensional lumber. 
Roof Material: Composite Asphalt Shingles 
Roof Slopes:  27 degrees 
Attic Access: Inaccessible 
Foundation:  Permanent 

 
C. Loading Criteria Used 
 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 PSF 

• Dead Load 
o Existing Roofing and framing = 7 psf 
o New Solar Panels and Racking = 3 psf 
o TOTAL = 10 psf

• Live Load = 20 psf (reducible) – 0 psf at locations of solar panels 

• Ground Snow Load = 10 psf 

• Wind Load based on ASCE 7-10 
o Ultimate Wind Speed = 119 mph (based on Risk Category II) 
o Exposure Category C 

 
Analysis performed of the existing roof structure utilizing the above loading criteria is in accordance 
with the 2018 North Carolina Residential Code, including provisions allowing existing structures to 
not require strengthening if the new loads do not exceed existing design loads by 105% for gravity 
elements and 110% for seismic elements. This analysis indicates that the existing framing will 
support the additional panel loading without damage, if installed correctly. 

  



Page 2 of 2 
 

 
 

 

D. Solar Panel Anchorage 
 
1. The solar panels shall be mounted in accordance with the most recent K2 Systems installation 

manual.  If during solar panel installation, the roof framing members appear unstable or deflect non-
uniformly, our office should be notified before proceeding with the installation. 

2. The maximum allowable withdrawal force for a M5 x 60mm lag screw is 213 lbs per inch of 
penetration as identified in the National Design Standards (NDS) of timber construction 
specifications. Based on two (2) screws with a minimum penetration depth of 1-5/8”, the allowable 
capacity per connection is greater than the design withdrawal force (demand). Considering the 
variable factors for the existing roof framing and installation tolerances, the connection using two 
(2) M5 x 60mm lag screw with a minimum of 1-5/8” embedment will be adequate and will include a 
sufficient factor of safety. 

3. Considering the wind speed, roof slopes, size and spacing of framing members, and condition of 
the roof, the panel supports shall be placed no greater than 48” on center. 

 
Based on the above evaluation, this office certifies that with the racking and mounting specified, the existing 
roof system will adequately support the additional loading imposed by the solar system.  This evaluation is in 
conformance with the North Carolina Residential Code, current industry standards and practice, and is based 
on information supplied to us at the time of this report. 
 
Should you have any questions regarding the above or if you require further information do not hesitate to 
contact me. 
 
 
Very truly yours,  
        
 
        
Scott E. Wyssling, PE 
North Carolina License No. 46546 
North Carolina Firm No. P-2308  
 
  
 
 
 

 
    
 
 
 
              Date Signed 3/15/2023 
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NAME:NANCY RAMIREZ

DATE:3/14/2023
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UTILITY:SOUTH RIVER ELECTRIC
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SCOPE OF WORK

GENERAL SYSTEM INFORMATION:
SYSTEM SIZE:
10800W DC, 10000W AC
MODULES:
(27)HANWHA QCELLS Q.PEAK DUO BLK
ML-G10PLUS 400W
INVERTER:
(1)SOLAREDGE TECHNOLOGIES
SE10000H-US(240V)
OPTIMIZER:
(27)SOLAREDGE P340 POWER OPTIMIZER

SHEET CATALOG
INDEX NO. DESCRIPTION

T-01 COVER PAGE

S-01 MOUNTING DETAIL

S-02 STRUCTURAL DETAIL

E-01 SINGLE LINE DIAGRAM

E-02 THREE LINE DIAGRAM

E-03 STRING WIRING DIAGRAM

PL-01 WARNING PLACARDS

PL-02 DIRECTORY PLACARD

PL-03 SAFETY PLANS-1

PL-04 SAFETY PLANS-2

SS SPEC SHEET(S)

SITE PLAN LAYOUT

(E) UTILITY METER WITH MAIN
SERVICE PANEL

(N) PV UTILITY AC DISCONNECT SWITCH

CONDUIT RUN

PROPERTY LINE

PHOTOVOLTAIC
ARRAY ON THE
ROOF

·NORTH CAROLINA ELECTRIC CODE:NCEC 2017
·NORTH CAROLINA FIRE CODE:NCFC 2018
·NORTH CAROLINA BUILDING CODE:NCBC 2018
·NORTH CAROLINA RESIDENTIAL CODE:
NCRC 2018

APPLICABLE CODES
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NANCY RAMIREZ - 10.800kW DC, 10.000kW AC

COVER PAGE

T-01SCALE:1"=30'-0"

1.MODULES ARE LISTED UNDER UL 1703 AND 
CONFORM TO THE STANDARDS.
2.INVERTERS ARE LISTED UNDER UL 1741 AND 
CONFORM TO THE STANDARDS.
3.DRAWINGS ARE DIAGRAMMATIC, INDICATING 
GENERAL ARRANGEMENT OF THE PV SYSTEM AND 
THE ACTUAL SITE CONDITION MIGHT VARY.
4.WORKING CLEARANCES AROUND THE NEW PV 
ELECTRICAL EQUIPMENT WILL BE MAINTAINED IN 
ACCORDANCE WITH NEC 110.26.
5.ALL GROUND WIRING CONNECTED TO THE MAIN 
SERVICE GROUNDING IN MAIN SERVICE PANEL/ 
SERVICE EQUIPMENT.
6.ALL CONDUCTORS SHALL BE 600V, 75°C 
STANDARD COPPER UNLESS OTHERWISE NOTED.
7.WHEN REQUIRED, A LADDER SHALL BE IN PLACE 
FOR INSPECTION IN COMPLIANCE WITH OSHA 
REGULATIONS.
8.THE SYSTEM WILL NOT BE INTERCONNECTED BY 
THE CONTRACTOR UNTIL APPROVAL FROM THE 
LOCAL JURISDICTION AND/OR THE UTILITY.
9.ROOF ACCESS POINT SHALL BE LOCATED IN 
AREAS THAT DO NOT REQUIRE THE PLACEMENT 
OF GROUND LADDERS OVER OPENINGS SUCH AS 
WINDOWS OR DOORS, AND LOCATED AT STRONG 
POINTS OF BUILDING CONSTRUCTION WHERE THE 
ACCESS POINT DOES NOT CONFLICT WITH 
OVERHEAD OBSTRUCTIONS SUCH AS TREES, 
WIRES OR SIGNS.
10.PV ARRAY COMBINER/JUNCTION BOX 
PROVIDES TRANSITION FROM ARRAY WIRING TO 
CONDUIT WIRING

GENERAL NOTES

ENGINEERING SCOPE OF WORK
1. ILLUMINE INDUSTRIES INC. HAS ONLY PROVIDED DRAFTING SERVICES
FOR THE PERMIT DRAWINGS. NO ACTUAL ENGINEERING WORK,
ENGINEERING REVIEW OR ENGINEERING.
APPROVAL HAS BEEN CONDUCTED BY ILLUMINE INDUSTRIES INC UNLESS
NOTED OTHERWISE.
2. WHEN A PROFESSIONAL ENGINEER APPROVES AND SEALS THE DESIGN
FOR COMPONENTS OF THEIR RESPECTIVE DISCIPLINE
(STRUCTURAL/ELECTRICAL) SHOWN ON THESE PERMIT.
DRAWINGS, HE/SHE:
a. TAKES FULL DIRECT CONTROL OF THE ENGINEERED DESIGN.
b. IS GIVEN ACCESS TO PERSONALLY SUPERVISE AND RECTIFY ANY ASPECT
OF THE ENGINEERED DESIGN.
c. HAS FULLY ACCEPTED RESPONSIBILITY FOR THE ENGINEERED DESIGN.

VICINITY MAP

(N) PV INVERTER

KIRBY SMITH CIR

NOTE: NO GATE OR FENCE

WALK WAY

PATIO

47'-4"

23'-11"

29'-10"

46'

98'-2"

151'-10"

155'-1"

FENCE

FENCE

FENCE
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MOUNTING DETAIL

S-01

1.STRUCTURAL ROOF MEMBER LOCATIONS ARE 
ESTIMATED AND SHOULD BE LOCATED AND 
VERIFIED BY THE CONTRACTOR WHEN LAG BOLT 
PENETRATION OR MECHANICAL ATTACHMENT TO 
THE STRUCTURE IS REQUIRED.
2.ROOFTOP PENETRATIONS FOR SOLAR RACKING 
WILL BE COMPLETED AND SEALED WITH APPROVED 
SEALANT PER CODE BY A LICENSED CONTRACTOR.
3.LAGS MUST HAVE A MINIMUM 2.5" THREAD 
EMBEDMENT INTO THE STRUCTURAL MEMBER.
4.ALL PV RACKING ATTACHMENTS SHALL BE
STAGGERED BY ROW BETWEEN THE ROOF FRAMING
MEMBERS AS NECESSARY.
5.ROOF MOUNTED STANDARD RAIL REQUIRES ONE 
THERMAL EXPANSION GAP FOR EVERY RUN OF RAIL 
GREATER THAN 40'.
6.ALL CONDUCTORS AND CONDUITS ON THE ROOF 
SHALL BE  MINIMUM 2.5" ABOVE THE ROOF 
SURFACE (INCLUDING CABLES UNDERNEATH 
MODULES AND RACKING).
7.THE PV INSTALLATION SHALL NOT OBSTRUCT ANY 
PLUMBING, MECHANICAL OR BUILDING ROOF 
VENTS.

INSTALLATION NOTES

ALUMINIUM RAILS

2X4 PRE-FABRICATED
TRUSSES@ 2'-0"SPACING

ARRAY MP-01

SCALE:0.010417

SITE INFORMATION - WIND SPEED: 119 MPH AND SNOW LOAD: 10 PSF
SR.
NO AZIMUTH PITCH NO. OF

MODULES
ARRAY AREA

(SQ. FT.) ROOF TYPE ATTACHMENT ROOF
EXPOSURE FRAME TYPE FRAME

SIZE
FRAME

SPACING
MAX RAIL

SPAN
OVER
HANG

MP-01 188° 27° 27 570.3 COMPOSITION
SHINGLE

K2 SPLICE
FOOT X ATTIC PRE-FABRICATED TRUSSES 2 X 4 2'-0" 4'-0" 1'-6"
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AERIAL VIEW
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7'-9"

1'-10"

2'-8"

4'

1'-6"
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MODULE
END CLAMP

MID CLAMPMODULE

STRUCTURAL DETAIL

S-02

UPLIFT CALCULATIONS
UPLIFT 17107.9 LBS

PULL OUT
STRENGTH 32595 LBS

POINT LOADING 25 LBS

MODULES DATA
HANWHA QCELLS Q.PEAK DUO BLK

ML-G10PLUS 400W

MODULE DIMS 74"x41.1"x1.26"

LAG SCREWS M5X60:1-5/8"MIN
EMBEDMENT

DEAD LOAD CALCULATIONS

BOM QUANTITY LBS/UNIT TOTAL WEIGHT
(LBS)

MODULES 27 48.5 1309.50

MID-CLAMP 48 0.300 14.40

END-CLAMP 12 0.310 3.72

RAIL LENGTH 179 0.560 100.24

SPLICE BAR 8 0.650 5.20

K2 SPLICE FOOT
X 53 1.45 76.85

TOTAL WEIGHT OF THE SYSTEM (LBS) 1509.91

TOTAL ARRAY AREA ON THE ROOF (SQ. FT.) 570.26

WEIGHT PER SQ. FT.(LBS) 2.65

WEIGHT PER PENETRATION (LBS) 28.488868

MID-CLAMP AND END-CLAMP ANATOMY

ATTACHMENT DETAIL-K2 SPLICE FOOT X

K2 SPLICE FOOT X

SOLAR MODULE

K2 CROSSRAIL 44-X
6" MAX

5mX60 BOLT

(2)STAINLESS STEEL M5x60 LAG SCREW
1-5/8"MIN EMBEDMENT

SCALE:NTS

GROUNDING LUG

MID CLAMP
ASSEMBLY

MODULE
FRAME

K2 CROSSRAIL 44-X

MODULE TO MODULE & MODULE TO RAIL

GROUNDING MID-CLAMP
SCALE: NTS

GROUNDING DETAILS

K2 CROSSRAIL
44-X

K2 STRUCTURAL RAIL
CONNECTOR

T-BOLT SCREW

 SCALE: NTS

RAIL TO RAIL

T-BOLT

2 X 4 TRUSSES
@2'-0"SPACING

COMPOSITION SHINGLE ROOF

MODULE

LOAD BEARING WALL
SCALE:NTS

ROOF FRAMING DETAILS
5MX60 LAG SCREWS

2 LAG SCREWS PER K2 SPLICE FOOT X
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(N)SOLAREDGE TECHNOLOGIES
SE10000H-US(240V), 10000W
INVERTER

INVERTER-1

DC DISCO

DC

AC

LOAD RATED DC DISCONNECT & AFCI
(RAPID SHUTDOWN COMPLIANCE)

(N)JUNCTION
BOX

3 3 2 1

PV MODULES

G

(N)HANWHA QCELLS Q.PEAK DUO BLK ML-G10PLUS 400W,
400W MODULES

14 MODULES WIRED IN
(1) SERIES OF 14 MODULES
(1)SERIES OF 13 MODULES

SOLAREDGE POWER
OPTIMIZERS

(N)60A AC
DISCONNECT

EATON DG222URB PV
SYSTEM AC DISCONNECT
SWITCH NON FUSED
VISIBLE OPEN 60A,
120/240V 2P

(E)200A HOT BUS
MAIN PANEL

UTILITY
GRID

60A PV
BREAKER

EXISTING 120/240V 1PH 60HZ

METER#:SOUTH RIVER ELECTRIC
MEMBERSHIP CORPORATION
97 856 356M

CONDUIT SCHEDULE

TAG ID CONDUIT SIZE CONDUCTOR NEUTRAL GROUND

1 NONE (4) 10AWG PV WIRE NONE (1) 6AWG BARE COPPER

2 3/4"EMT (4) 10AWG THHN/THWN-2 NONE (1) 10AWG THHN/THWN-2

3 3/4"EMT (2) 6AWG THHN/THWN-2 (1) 6AWG THHN/THWN-2 (1) 10AWG THHN/THWN-2

SINGLE LINE DIAGRAM

E-01

ELECTRICAL NOTES
1. CONDUCTORS EXPOSED TO SUNLIGHT
SHALL BE LISTED AS SUNLIGHT RESISTANT
PER NEC 310.10(D).
2. CONDUCTORS EXOPSED TO WET
LOCATIONS SHALL BE SUITABLE FOR USE
IN WET LOCATIONS PER NEC 310.10(C).
3. MAXIMUM DC/AC VOLTAGE DROP SHALL
BE NO MORE THAN 2%.
4. ALL CONDUCTORS SHALL BE IN CONDUIT
UNLESS OTHERWISE NOTED.
5. BREAKER/FUSE SIZES PER NEC 240.
6. AC EQUIPMENT GROUNDING
CONDUCTOR SIZED PER NEC 250.122.
7. AMBIENT TEMPERATURE CORRECTION
FACTOR IS BASED ON NEC 690.31(A).
8. AMBIENT TEMPERATURE ADJUSTMENT
FACTOR IS BASED ON NEC 310.15(B)(2).
9. MAX SYSTEM VOLTAGE CORRRECTION IS
PER NEC 690.7.
10. CONDUCTORS ARE SIZED PER NEC
TABLE 310.15(B)(16).

OPTIMIZER CHARACTERISTICS

MODEL P340

MIN INPUT VOLTAGE 8 VDC

MAX INPUT VOLTAGE 48 VDC

MAX INPUT CURRENT 11 ADC

MAX OUTPUT CURRENT 15 ADC

SYSTEM CHARACTERISTICS

DC SYSTEM SIZE 10800 W

INVERTER STRING VOLTAGE:Vmp 400V

MAX INVERTER SYSTEM VOLTAGE: Voc 480V

MAX SHORT CIRCUIT CURRENT 15A

OPERATING CURRENT 14.00A

INVERTER-1 SPECIFICATIONS

MODEL
SOLAREDGE TECHNOLOGIES

SE10000H-US(240V)

POWER RATING 10000W

MAX OUTPUT CURRENT 42A

CEC WEIGHTED EFFICIENCY 99%

MAX INPUT CURRENT 27A

MAX DC VOLTAGE 480V

MODULE SPECIFICATION

MODEL
HANWHA QCELLS
Q.PEAK DUO BLK

ML-G10PLUS 400W

MODULE POWER @ STC 400W

OPEN CIRCUIT VOLTAGE:Voc 45.30V

MAX POWER VOLTAGE:Vmp 37.13V

SHORT CIRCUIT CURRENT:Isc 11.14A

MAX POWER CURRENT:Imp 10.77A

ELECTRICAL CALCULATIONS
DC WIRE SIZING CALCULATIONS BASED ON THE FOLLOWING EQUATIONS>>
· REQUIRED CONDUCTOR AMPACITY: 125%  X Isc(A) X #OF PARALLEL STRINGS =

MAX CURRENT PER 690.8(A)(1) X 125%  = MAX CURRENT PER 690.8(B)(1)
· CORRECTED AMPACITY CALCULATIIONS: AMAPCITY X TEMPERATURE DERATE

FACTOR X COUDUIT FILL DERATE = DERATED CONDUCTOR AMPACITY PER
690.8(B)(2)

· DERATE CONDUCTOR AMPACITY CHECK: MAX CURRENT PER 690.8(A)(1) <
DERATED CONDUCTOR AMPACITY

AC WIRE SIZING CALCULATIONS BASED ON THE FOLLOWING EQUATIONS>>
· REQUIRED CONDUCTOR AMPACITY: INVERTER OUTPUT CURRENT X #OF INVERTERS

= MAX CURRENT PER 690.8(A)(3) X 125% = MAX CURRENT PER 690.8(B)(1)
· CORRECTED AMPACITY CALCULATIONS: AMPACITY X TEMPERATURE DERATE

FACTOR X CONDUIT FILL DERATE = DERATED CONDUCTOR AMPACITY PER
690.8(B)(2)

· DERATED CONDUCTOR AMPACITY CHECK: MAX CURRENT PER 690.8(A)(3) <
DERATED CONDUCTOR AMPACITY

DC WIRE CALCULATIONS:- MATERIAL:COPPER & TEMPERATURE RATING:90°C

TAG ID REQUIRED CONDUCTOR AMPACITY CORRECTED AMPACITY CALCULATION DERATED CONDUCTOR AMPACITY CHECK

1 1 X 15 X 1 = 15 X 1.25 = 18.75A 40 X 0.71 X 0.8 = 22.72A 18.75A < 22.72A

2 1 X 15 X 1 = 15 X 1.25 = 18.75A 40 X 0.71 X 0.8 = 22.72A 18.75A < 22.72A

AC WIRE CALCULATIONS:- MATERIAL:COPPER & TEMPERATURE RATING:90°C

TAG ID REQUIRED CONDUCTOR AMPACITY CORRECTED AMPACITY CALCULATION DERATED CONDUCTOR AMPACITY CHECK

3 42 X 1 = 42.00 X 1.25 = 52.50A 75 X 0.87 X 1 = 65.25A 52.50A < 65.25A
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SINGLE LINE DIAGRAM: DC SYSTEM SIZE - 10800W, AC SYSTEM SIZE - 10000W

1 2

15

5

16

6 109

186

11 13 14 16 17

4

64

NOTE:
MAIN PANEL RATING:200A
ALLOWABLE BACKFEED IS =200A

OCPD CALCULATIONS:
INVERTER OVERCURRENT PROTECTION= INVERTER O/P I X CONTINUOUS LOAD(1.25)
=42x1.25=52.50A=>PV BREAKER = 60A
TOTAL REQUIRED PV BREAKER SIZE =>60A PV BREAKER

D
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(N)SOLAREDGE TECHNOLOGIES
SE10000H-US(240V), 10000W
INVERTER

INVERTER-1

DC DISCO

DC

AC

G

N

L1

L2

LOAD RATED DC DISCONNECT & AFCI
( RAPID SHUTDOWN COMPLIANCE)

  (N)JUNCTION
        BOX

G

3 3 2 1

PV MODULES

G

(N)HANWHA QCELLS Q.PEAK DUO BLK ML-G10PLUS 400W,
400W MODULES

14 MODULES WIRED IN
(1) SERIES OF 14 MODULES
(1)SERIES OF 13 MODULES

SOLAREDGE POWER
OPTIMIZERS

(N)60A AC
DISCONNECT

EATON DG222URB
PV SYSTEM AC
DISCONNECT SWITCH
NON FUSED VISIBLE
OPEN 60A, 120/240V 2P

G

(E)200A HOT BUS
MAIN PANEL

UTILITY
GRID

N

G

EXISTING 120/240V 1PH 60HZ

METER#:SOUTH RIVER ELECTRIC
MEMBERSHIP CORPORATION
97 856 356M

60A PV
BREAKER

THREE LINE DIAGRAM

E-02

ELECTRICAL NOTES
1. CONDUCTORS EXPOSED TO SUNLIGHT
SHALL BE LISTED AS SUNLIGHT RESISTANT
PER NEC 310.10(D).
2. CONDUCTORS EXOPSED TO WET
LOCATIONS SHALL BE SUITABLE FOR USE
IN WET LOCATIONS PER NEC 310.10(C).
3. MAXIMUM DC/AC VOLTAGE DROP SHALL
BE NO MORE THAN 2%.
4. ALL CONDUCTORS SHALL BE IN CONDUIT
UNLESS OTHERWISE NOTED.
5. BREAKER/FUSE SIZES PER NEC 240.
6. AC EQUIPMENT GROUNDING
CONDUCTOR SIZED PER NEC 250.122.
7. AMBIENT TEMPERATURE CORRECTION
FACTOR IS BASED ON NEC 690.31(A).
8. AMBIENT TEMPERATURE ADJUSTMENT
FACTOR IS BASED ON NEC 310.15(B)(2).
9. MAX SYSTEM VOLTAGE CORRRECTION IS
PER NEC 690.7.
10. CONDUCTORS ARE SIZED PER NEC
TABLE 310.15(B)(16).

ELECTRICAL CALCULATIONS
DC WIRE SIZING CALCULATIONS BASED ON THE FOLLOWING EQUATIONS>>
· REQUIRED CONDUCTOR AMPACITY: 125%  X Isc(A) X #OF PARALLEL STRINGS =

MAX CURRENT PER 690.8(A)(1) X 125%  = MAX CURRENT PER 690.8(B)(1)
· CORRECTED AMPACITY CALCULATIIONS: AMAPCITY X TEMPERATURE DERATE

FACTOR X COUDUIT FILL DERATE = DERATED CONDUCTOR AMPACITY PER
690.8(B)(2)

· DERATE CONDUCTOR AMPACITY CHECK: MAX CURRENT PER 690.8(A)(1) <
DERATED CONDUCTOR AMPACITY

AC WIRE SIZING CALCULATIONS BASED ON THE FOLLOWING EQUATIONS>>
· REQUIRED CONDUCTOR AMPACITY: INVERTER OUTPUT CURRENT X #OF INVERTERS

= MAX CURRENT PER 690.8(A)(3) X 125% = MAX CURRENT PER 690.8(B)(1)
· CORRECTED AMPACITY CALCULATIONS: AMPACITY X TEMPERATURE DERATE

FACTOR X CONDUIT FILL DERATE = DERATED CONDUCTOR AMPACITY PER
690.8(B)(2)

· DERATED CONDUCTOR AMPACITY CHECK: MAX CURRENT PER 690.8(A)(3) <
DERATED CONDUCTOR AMPACITY

DC WIRE CALCULATIONS:- MATERIAL:COPPER & TEMPERATURE RATING:90°C

TAG ID REQUIRED CONDUCTOR AMPACITY CORRECTED AMPACITY CALCULATION DERATED CONDUCTOR AMPACITY CHECK

1 1 X 15 X 1 = 15 X 1.25 = 18.75A 40 X 0.71 X 0.8 = 22.72A 18.75A < 22.72A

2 1 X 15 X 1 = 15 X 1.25 = 18.75A 40 X 0.71 X 0.8 = 22.72A 18.75A < 22.72A

AC WIRE CALCULATIONS:- MATERIAL:COPPER & TEMPERATURE RATING:90°C

TAG ID REQUIRED CONDUCTOR AMPACITY CORRECTED AMPACITY CALCULATION DERATED CONDUCTOR AMPACITY CHECK

3 42 X 1 = 42.00 X 1.25 = 52.50A 75 X 0.87 X 1 = 65.25A 52.50A < 65.25A

OPTIMIZER CHARACTERISTICS

MODEL P340

MIN INPUT VOLTAGE 8 VDC

MAX INPUT VOLTAGE 48 VDC

MAX INPUT CURRENT 11 ADC

MAX OUTPUT CURRENT 15 ADC

SYSTEM CHARACTERISTICS

DC SYSTEM SIZE 10800 W

INVERTER STRING VOLTAGE:Vmp 400V

MAX INVERTER SYSTEM VOLTAGE: Voc 480V

MAX SHORT CIRCUIT CURRENT 15A

OPERATING CURRENT 14.00A

INVERTER-1 SPECIFICATIONS

MODEL
SOLAREDGE TECHNOLOGIES

SE10000H-US(240V)

POWER RATING 10000W

MAX OUTPUT CURRENT 42A

CEC WEIGHTED EFFICIENCY 99%

MAX INPUT CURRENT 27A

MAX DC VOLTAGE 480V

MODULE SPECIFICATION

MODEL
HANWHA QCELLS
Q.PEAK DUO BLK

ML-G10PLUS 400W

MODULE POWER @ STC 400W

OPEN CIRCUIT VOLTAGE:Voc 45.30V

MAX POWER VOLTAGE:Vmp 37.13V

SHORT CIRCUIT CURRENT:Isc 11.14A

MAX POWER CURRENT:Imp 10.77A
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THREE LINE DIAGRAM: DC SYSTEM SIZE - 10800W, AC SYSTEM SIZE - 10000W

CONDUIT SCHEDULE

TAG ID CONDUIT SIZE CONDUCTOR NEUTRAL GROUND

1 NONE (4) 10AWG PV WIRE NONE (1) 6AWG BARE COPPER

2 3/4"EMT (4) 10AWG THHN/THWN-2 NONE (1) 10AWG THHN/THWN-2

3 3/4"EMT (2) 6AWG THHN/THWN-2 (1) 6AWG THHN/THWN-2 (1) 10AWG THHN/THWN-2

1 2

15

5

16

6 109

18
6

11 13 14 16 17

4

64

NOTE:
MAIN PANEL RATING:200A
ALLOWABLE BACKFEED IS =200A

OCPD CALCULATIONS:
INVERTER OVERCURRENT PROTECTION= INVERTER O/P I X CONTINUOUS LOAD(1.25)
=42x1.25=52.50A=>PV BREAKER = 60A
TOTAL REQUIRED PV BREAKER SIZE =>60A PV BREAKER

D
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STRING WIRING DIAGRAM

E-03

STRING WIRING DIAGRAM

WITH P340 OPTIMIZERS
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EXPOSED TO FREE AIR:
(2) 10 AWG PV WIRE CONDUCTORS
(1) 6 AWG EGC

G G G G

-+ -+ + -+ -+ -+ -+-

1 STRING OF 14 MODULES
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WITH P340 OPTIMIZERS
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WARNING PLACARDS

!

LABEL LOCATION
BACKFED BREAKER [PER CODE: NEC 705.12(4)]

  CAUTION
 PHOTOVOLTAIC SYSTEM CIRCUIT IS BACKFED

1

!
INVERTER OUTPUT CONNECTION:

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

WARNING2

LABEL LOCATION: BACKFED BREAKER
[PER CODE: 2017 NEC 705.12(B)(2)(3)(b)]

WARNING
A GENERATION SOURCE IS CONNECTED TO THE SUPPLY

(UTILITY) SIDE OF THE MAIN SERVICE DISCONNECT. FOLLOW
THE PROPER LOCK-OUT/TAG-OUT PROCEDURES TO ENSURE

THE PHOTOVOLTAIC SYSTEM UTILITY DISCONNECT SWITCH IS
OPENED PRIOR TO PERFORMING WORK ON THIS DEVICE

3

LABEL LOCATION: (IF APPLICABLE) SUPPLY SIDE TAP LOAD PANEL
[PER CODE: UTILITY]

! WARNING
PHOTOVOLTAIC SYSTEM

COMBINER PANEL

DO NOT ADD LOADS

8

LABEL LOCATION: AC COMBINER PANEL
[PER CODE: NEC 690.13(B)]

WARNING
INVERTER OUTPUT CONNECTION

DO NOT RELOCATE THIS
OVER-CURRENT DEVICE

!
14

LABEL LOCATION :(IF APPLICABLE) SERVICE PANEL
[PER CODE: NEC 705.12(D)(7)]

! WARNING
ELECTRIC SHOCK HAZARD

IF GROUND FAULT IS INDICATED ALL NORMALLY
GROUNDED CONDUCTORS MAY BE UNGROUNDED

AND ENERGIZED

16

LABEL LOCATION
AC DISCONNECT COMBINER BOX SERVICE METER
[PER CODE: NEC 690.5(C)]

REFLECTIVE AND WEATHER RESISTANCE LABEL REQUIRES CAPITALIZED LETTERS WITH A MINIMUM HEIGHT OF 3/8INCH, WHITE LETTERS ON RED BACKGROUND LABELS SHALL BE PLACED ON INTERIOR AND EXTERIOR DCCONDUIT,
RACEWAYS, ENCLOSURE, AND CABLE ASSEMBLIES EVERY 10 FEET, WITHIN 1 FOOT OF TURNS OR BENDSAND WITHIN 1 FOOT ABOVE AND BELOW PENETRATIONS OF ROOF/ CEILING ASSEMBLIES, WALLS OR BARRIERS.

RATED AC OPERATING CURRENT
AC NOMINAL OPERATING VOLTAGE

42.00
240

A
VAC

PHOTOVOLTAIC AC DISCONNECT
4

LABEL LOCATION: MAIN SERVICE DISCONNECT,
 AC DISCONNECT(S) & SERVICE PANEL
 [PER CODE: NEC 690.13(B)]

LABEL LOCATION :MAIN SERVICE DISCONNECT
 AC DISCONNECT,SERVICE PANEL,
REVENUE METER & AC COMBINER
[PER CODE: NEC705.12(B)(3)]

13

! CAUTION
DUAL POWER SOURCE
SECOND SOURCE IS

PHOTOVOLTAIC

ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH LINE AND LOAD SIDES MAY
BE ENERGIZED IN THE OPEN POSITION

! WARNING
6

LABEL LOCATION: MAIN SERVICE DISCONNECT
AC DISCONNECT,SERVICE PANEL,
AC COMBINER & INVERTER(S)
[PER CODE: NEC 690.13(B)]

11
 TURN RAPID SHUTDOWN

SWITCH TO THE
 "OFF" POSITION TO

 SHUT DOWN PV SYSTEM
AND REDUCE

SHOCK HAZARD
IN THE ARRAY

SOLAR ELECTRIC
PV PANELS

  SOLAR PV SYSTEM EQUIPPED
WITH RAPID SHUTDOWN

LABEL LOCATION: MAIN SERVICE DISCONNECT
 [PER CODE:NEC 690.56(C)(1)(a)]

DO NOT RELOCATE THIS
OVERCURRENT DEVICE

PV SOLAR BREAKER
17

LABEL LOCATION
MAIN SERVICE DISCONNECT & SERVICE PANEL
[PER CODE:NEC 705.12(B)(2)(3)(b)]

PHOTOVOLTAIC SYSTEM
UTLITY DISCONNECT SWITCH15

LABEL LOCATION :AC DISCONNECT
[PER CODE:NEC 690.56(C)(3)]

RAPID SHUTDOWN SWITCH
FOR SOLAR PV SYSTEM

5

LABEL LOCATION: INVERTER
[PER CODE: NEC 690.56(C)(3)]

MAXIMUM VOLTAGE:
MAXIMUM CIRCUIT CURRENT:
MAX. RATED OUTPUT CURRENT OF THE
CHARGE CONTROLLER OR
DC-TO-DC-CONVERTER (IF
INSTALLED)

480
15

15

VDC
ADC

ADC

9

LABEL LOCATION:  INVERTER
[PER CODE:  NEC 690.53 ]

WARNING PHOTOVOLTAIC POWER SOURCE18
LABEL LOCATION
DC CONDUIT NO MORE THAN 10FT
 [PER CODE:  NEC 690.31(G)(3)]

ELECTRIC SHOCK HAZARD

TERMINALS ON BOTH LINE AND LOAD SIDES MAY
BE ENERGIZED IN THE OPEN POSITION

DC VOLTAGE IS ALWAYS PRESENT WHEN SOLAR
MODULES ARE EXPOSED TO SUNLIGHT

! WARNING

10

LABEL LOCATION
DC DISCONNECT INVERTER, COMBINE BOX
 [PER CODE:  NEC 690.13(B)]



MSP AC INV

DIRECTORY PLACARD

PL-02

!
POWER TO THIS BUILDING IS ALSO
SUPPLIED FROM THE FOLLOWING

SOURCES WITH DISCONNECTS LOCATED
AS SHOWN

!CAUTION: MULTIPLE SOURCES
                  OF POWER

SOLAR
PHOTOVOLTAIC
ARRAYS ON ROOF

38 KIRBY SMITH CIR, SPRING LAKE, NC 28390

LABEL LOCATION
SERVICE PANEL
PER CODE: NEC 705.10
ALL PLACARDS SHALL BE OF WEATHER PROOF CONSTRUCTION, BACKGROUND ON ALL PLACARDS SHALL BE
RED WITH WHITE LETTERING U.O.N.
PLACARD SHALL BE MOUNTED DIRECTLY ON THE EXISTING UTILITY ELECTRICAL SERVICE.
FASTENERS APPROVED BY THE LOCAL JURISDICTION

ADDRESS:38 KIRBY SMITH CIR, SPRING
LAKE, NC 28390

35.233667, -78.941037
APN: 010-513-000-464
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NAME:NANCY RAMIREZ
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DIRECTORY PLACARD

(E) UTILITY METER WITH MAIN
SERVICE PANEL

(N) PV UTILITY AC DISCONNECT SWITCH

(N) PV INVERTER
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SAFETY PLANS-1

PL-03

NOTES:
1. INSTALLERS SHALL DRAW IN DESIGNATED SAFETY AREA AROUND HOME.
2. INSTALLERS SHALL UPDATE NAME ADDRESS AND PHONE NUMBER OF NEAREST.
3. URGENT CARE FACILITY RELATIVE TO THE SITE BEFORE STARTING WORK.

LOCATION OF NEAREST URGENT CARE FACILITY

NAME:
ADDRESS:
PHONE NUMBER:

SAFETY PLANS

SOLAR PV ARRAY
WITH OPTIMIZERS

ROOF MOUNTED

38 KIRBY SMITH CIR, SPRING LAKE, NC 28390

SAFETY PLANS-1

ADDRESS:38 KIRBY SMITH CIR, SPRING
LAKE, NC 28390

35.233667, -78.941037
APN: 010-513-000-464

CUSTOMER INFORMATION

NAME:NANCY RAMIREZ
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(E) UTILITY METER WITH MAIN
SERVICE PANEL

(N) PV UTILITY AC DISCONNECT SWITCH

(N) PV INVERTER



SAFETY PLANS-2

PL-04

SAFETY PLANS-2

NOTES:
1. INSTALLERS SHALL DRAW IN DESIGNATED SAFETY AREA AROUND HOME.
2. INSTALLERS SHALL UPDATE NAME ADDRESS AND PHONE NUMBER OF NEAREST.
3. URGENT CARE FACILITY RELATIVE TO THE SITE BEFORE STARTING WORK.

LOCATION OF NEAREST URGENT CARE FACILITY

NAME:
ADDRESS:
PHONE NUMBER:

SAFETY PLANS

PRINT NAME INITIAL YES NO

 PERSONS COVERED BY THIS JOB SAFETY PLAN
   INITIAL YES OR NO

  INJURED AT WORK TODAY?

UNDERGROUND DIG REQUIRED?

YES ______ PERMIT #________________
ADDRESS:38 KIRBY SMITH CIR, SPRING
LAKE, NC 28390

35.233667, -78.941037
APN: 010-513-000-464
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